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Goamponent Graup: Combuatlen Devices Prapared: A Kay
CIL 1tem: A215419 Approved: T. Hguyen
Part Nymher; REMI3122 Approval Dale: a9y
Component: Eatflelaz= Rfatn Ieezbor (Phace [H) Change ¥: 1
FMERA llem: A0S Diregtive i CCHO ME01-5213

Faifure Mode: Imterpropellanl plate eracka.
Pege: 1ol 1

Cesign 7 Oocemsent Relesa~ce '
FALURE CANSE: A:r\Wetd ar parent material failure.

THE K"atM INJECTOR BODY |S FABRITATED FROM AN [MCOMEL 1B ALLOY FCAGING. [HCOMEL 718 WAS SELECTELD NOR ITS STREMGTH, DWCTILITY, RCSISTANCZE TO
CORROSIHESTRESS CORROZION SRACGKING. OXYGEN COMPATIBILTY AND WILLAS'LITY (1). THE INTERFROPELLANT FLATE INCORFORATES 4 FEAT SEIFL D ACROSS 7| IE FACE
A% PROTECTHSM FROM THERMAL DAMASE DiJE T0 HOT-GAS [ WYCROGEN TRANSPIRATION COOLING DF IHIESTCR FAREPLATE REATRISTS THERMAL SEOWTH WHISH GREATLY
REDWMCES THE POSSIBILITY OF CRACKING. THE BENDING FLEXFBALITY OF THE LIQLIO QXYGEN POSTS |5 SUFFICIENT TO COMPLY "WITH THF RADIAL TRERMAL EXPANCION ANE
CONTRACTION GF THE INJECTOR FACE. WD AREAS SUBJECT TO HYDROGEN EMDRITTLEMEKT ARE OWERLAYED FOR FROTECTICN. THE ANALYSIS FOR HK3H CYSLE FATIGUE
MEETS CEF RECQILREMENTS (1) (&), MAIN INJECTORS ARE L0 CYCLE FATIEUE LIFE LIMITED BY MANIR WARFR {5). THE PRIMARY STRESS FACTOR OF SAFSTY MEFT LI
REGUREMENTS §d). THE INTERFROPELLANT PLATE PARENT MATERIAL WiAS CLEARED FOR FRACTURE MECHANIZ SAHDE FLAYWY GROWTH SINGE IT CONTAING NO F-HADTUHE
CRITICAL BARTS [6). THE FR'FAXIL WEIRS ARE CI FARED FOR FRACTLIRF MECHAMICEMNEE FLAVY GRCAWTH BY THEWSLD ASSESSMENT (7). TABLE A27S LIZTS MLL FMEATIL
VWELDS ARND DENTIFIES THOSE WELDS IM WHICH THE CRITIZAL INTIAL FLAVY SE2E |5 MNOT DETECTABLE AND THOSE WELDS IMWWHKSH THE ROOT SIDE 15 NOT ACCESSIEIE FOR
IMEPECTICN. THOEE WELDS M \WHICH THE CRITIZAL IMITIAL €LAVY S1ZE 15 MOT DETECTABLE ARE ACCEPTABLE FOR FLIGHT BY PISH ASSEZSMENT (7). BY AMALYS|S ALL CRACKS
ARE SELI-LIMITING.  THE BAFFLELESS MAIN INJECTDR HAS SOMPLETED DvR TESTING ()

[1: F55-8572-"C; (ZVRS009122 (3) RLICG3Z GP320RI0038; (4] RSS-B567 CPIZDROOCIE, [5] DR 2551 18] MASE 145K 117; (7] RSS-B756: (A P RE-B5Te-1
FAILUKRE CALISE: B: Heal =hbeid Fajlure.

THE HES T SHIELD 13 MAGE RO 3041 CRES WRE GLOTH 316L -DIL, AN 304L CRES SHEET BOTH MATERIALS ARE RESISTANT TO NRGRADATICN IM THE HOT-GAS ENYIRONMENT
(1. THE HEAT SHIELD IS REIMFORCED ARGUND THE 0.D. AND IS SECURED IN 4 SLOT BENWEEN THE INJEGTOR AND THE POVWERHEAD BY & RETAINER: RING AND FROTECTCR
SHIELDS (). THE HE&| SHIELD 'S REISINED IN & SLOT IN THE POAWYERHEAD ASSEWMBLY WHICH SEOUCES SUSCERPTABILITY TOx MAMASE RESULTING FREM HISHYELOSITY

SASES THE LGS OF SEVERAL OUTER ROW MEAT SIHELD RETAINERS WALL NOT ADVERSELY AFFECT | IEAT SIHELD RETENTION DUE T PLATES WiH'GH OVERLAY THFE OLTER
PERFFHERY gr-' lT:_HE :%TSEHItLU SCREEN. THEHEA| SHIELD LAYERS ARE FUSED BY E.B. CL'TFING THE POST HOLFS (3). THE HEAT SHIELDHS HEID 14 PLACE 8Y HEAT SHILLD
RETAINERS ©M EA

| RES-5672-10 [2) RECOH 2D 13) 25007142

RSS-4740-1%
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INSPECTION AND TEST

Prepared:
Approved.
Appraval Datir:
Change &
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T. Hguyen
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CCBD WE].C1-521¢
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Failere Cances

3 prificant Characleristios
BO0Y MalM IMIECTOR

rAAIERIAL INTEGRITY

WELD INTEGEITY

HEAY TREAT

AESEVELY IHTEGRITY

HEAT SHELD
HEAT EHIELD FROTECTOR
HEAT SIIELD RETAINERS

MATERIAL INTEGRITY

FROFER HEAT SHIELD
INATALLATION

TO LAUMEH [L45T TEST),

‘mEpectlon’s) ! Tastis!

MaTERIAL INTEGRITY |5 VERIFIED FER SPECIFNCATION RECLUIREMENTS

ALL FEST SAMPLES FROM EACH FORG NG ARE SUBMATED FOR MECHANICAL NMROPERTIES AND
GRAIM SIZE INSFECTION PER DRAWING 4HE SPECIFICATION REQUIRENENTS.

ROLGH W CHINED FORGING ARE ULTRASONIZALLY INSPECTED FOR OEFELTS PER DRAVANG
REQUIREMENTS.

FINISH MACHINED INJECTOR BODY 15 PENETRANT INSPECTED PER SPECIFICATION
REQUMREMENTS.

TEHE MMJECTOR FOST OUTER ROWY IS PENETAANT INSPECTEDQON (3.0 AFTFR INJECTOR ELEMENT
INERTIA WELDING FER QRAWING RECUIBEMENTS,

ALLWELDRE ARE IMSPECTED TO ORAWING AND SFECIFICATION BEQUIRERENTS PER WEI N
CLARS. INSPECTIONS INCLUDE; WIEUAL, DIMEKSICHAL, PFENETRANT, RADHOSRAPHIC,
ULTRAZOMNC, AND FILLER MATEFRIAL, A5 APPLICABLE.

PEAT [HEAT 15 VERIFIED FER SPECIFICATION REQUIREMEMNTS.
INTERFPRIPELLANT FLATE AMD IMJECTOR PDSTS ARE PROGE PRESSURE TESTED
HET FIRE TESTING AMD ZND'E & M INSPECTIONS YERIFY PLATE INTEGRITY

MATERIAL INTEGRITY |2 VLRIFED PER SEETICIGATIIN AND DRAW MG REQUIREMENTS.

TPE HEAT SHELD SN0 RETAINZR INSTALLATION ARQ: IMA LM POST ARE VERIFIED PER
SPECIFICATIOM AND DRAWAING RODIUIREMENTS,

THE HEAT SHIELL 15 INSFELTED AT THE FLOW SHIELD AREA FOR EVIDENCE £IF DAMAGE FRICRE
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CIL ltem: AXM15-08 Appraved; T. Nguyer.
Pard Humbser: REM9112 Approral Date: LY TE
Componenl: Batfleless ¥ain Infecior [Phase M=) Ghange #: 1
FMEA [tam: A205 Dibraclive f: CCED MEL-01-5234
Failure Moda: nterpropellarl plata cracks.
Fage: ackl
Failure CaLceg Signifizart Characlar stz Irspectionls) ! Tas:z! Doe it Roeserene

F @il are History: Compenens ve failure vistoy Jala is maintaiced in the Foblemn Feapating da‘abase (PRAMSFRACA)
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WELD uuINTS
Compahrenl Gracp:  Combustion Devices Prepared: A, Fany
CIL lem: Alas Approvad: T. Maiiyen
Companent: RSE00ET112 Approval Date: 9/9r59
Part Hember: Bafflaless Main Injoctor (Fhase 1+ Change #: 2
A0S [CH rectiver B: CCRD ME3-O 5238,
Fage: 1ol 1
Critical inkja
Root  Flaw Size hat
Slcks Wt Detectabla

Campanenl Aagi. Bat Humto Wheld Humber Weld Type  Tiass Aocess HOF LCF Comryerts
piAINAHIECTOR A5 LINE T3 2 GTal | X ¥
#AIY IMJES TOR ASI LINE RS eIE £ ETAW | X ¥
WA INJESTOR A 25 1 EBW 1
M IMJECTOR REDOD| 25 5-7,52-00 CTAW | * x =
WAL IMJES TOE REO00T | 2G a EBW |
MAIN IMJECTOR, RE00D | 265 E| Cay B X
KIAIN INJECTOR: R300H 26 ‘o EBW i x X x
AN INJECTOS RE0091 25 213 Grawv | L3
MAIN INJECTOR BOOY RSD0E1 25 14.15 ) FALY | x X x
MAIN INJECTOR B0 R3ICE12G 15 Graw | X Pt L}
AN INIECTOR PODY RSICE12G 17 GTAW | b4 bt W
k4N MJECTOR R&C051 26 20 GTAW | ¥
k5N [NJECTOR RSO0S126 » CTAW 1 X
MAIk [NJECTOR RSMISFE b GTAW | ®
Mk INJECTOR RGOS o B Y CTAW | x
MAIN INJECTCR RSCIC1EE 44.-45 EEW | X " X
Ma ik IMJECTCR R&CO512E 5051 CBw E * " X
rasch INJECTCR RE009126 3 EEW (] *
AN INJRCTOR 5009725 604 GTAMY i x
el INSECTAR 200Y R5a03237 B0 FLCS FRWS 1 X x

W IRJESTOR L0 SUPFLY LIKE  RGO12C15 1 STAMY | ks o
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Coampanan! Graup: Combuslian Devites

I Marrie: Raffleiess Main Injecter (Phase (|+)
ftem Mumber: A208
Part Mumaer: R3O0

Prepared:
Approved:

Apprpval Dale:

Change ¥,
Birective #-

Fape:

A Hny

T. Nguywn

pasi

]

CCED ME3-01 5238

1af1

Baze Line Ratigaie Warlance

Changa Patonale

Variang Tazh Mumber -
+

FEWORKED BAFFLE POSTS
CXIST OM 7 DASH HUMBLRS.

1. HC RATIGNALE EFFECTED

2. NIYRAT|DHALE EFFECTED. RLOCK Y 150 IMPROVERMENTS D0

H2T EX 5T DM 2 PIWWERHECALS

3 AFCE1Z AMD AZDS-13
BLOTZHK A bsp [MPRCYENMERNTE.

THE BLOGE | FLIGHT ENGINES
0 NOT HAYE THE MOCIFIED
MAIN [NJEZTOR PRMARY aiD
SECONDOAZY FACEPLATES, ROWS
13, FUEL SLEEWES AMD MEWY V-
EEAL

INLINE REVIORE OF COMPLETED BAFFLE MAIMINIECTOR, |5 AN ALLOWWARLE

ALTERNATE TD THE BAFFLELESS B1AM INJECTOR

BLOCK I FLIZHT EMNGINES MCLT CE' REQUIRMENTS FOR [3p. HOWIVEDR,
CERTAIN FLIGHT MAMNIFES TS RECILIRE AN INCREASE [N 'sp FriOM THE BLCCK |

FLIGHT SMGINES  THE MAIN INJECTOR FRIMARY AMD SECOMNDARY
FACEFLATEE WERE MZDIFIER TO ENHANCE THE CORMEUETICH PROGESS.

BLCCHK t FLIGHT ENGIHES MEET CEl REQUIRFEMENTS FOR [zp
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